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Effect of a high NaCI diet on the active mechanisms of Na extrusion in
rat kidney. Healthy male rats were exposed to a chronic ingesta of an
isotonic NaCI solution during a period of four months. Two different
preparations were utilized to study the effect of this treatment on the
active mechanisms of Na reabsorption of kidney proximal tubular
cells: outermost kidney cortex slices (rich in proximal tubules) and
inside—out basolateral plasma membrane vesicles prepared from the
same tissue. It was found that the activity of the ouabain—insensitive,
Na-pump of basolateral plasma membranes of kidney proximal tubular
cells was increased in about 70%, whereas the ouabain—sensitive,
Na,K-pump activity did not change with the experimental treatment.
These results represent a strong support to the two Na-pump's hypoth-
esis since the treatment affected the Na-pump differentially without
affecting the Na,K-pump.
The active Na etilux across the basolateral plasma mem-
brane of proximal tubular cells of mammalian kidney plays an
important role in the transepithelial reabsorption of Na
through the proximal tubular cells. A very straightforward
model for the transepithelial reabsorption of Na includes
passive Na influx from the lumen to the cytoplasm (through
the luminal membrane) following the electrochemical gradient
and active Na extrusion from the cytoplasm to the interstitial
space (through the basolateral plasma membrane).
Several hypotheses have been proposed to explain the active
Na efflux across the basolateral plasma membrane [1—4]. The
two Na pump's hypothesis was proposed originally by Whit-
tembury and Proverbio in 1970 [4]: 1) the well known,
ouabain—sensitive, Na,K-pump exchanges intracellular Na by
extracellular K and is furosemide—insensitive; and 2) The
furosemide—sensitive, Na-pump, extrudes Na along with Cl
and water and is ouabain—insensitive. This hypothesis has been
reinforced by recent experiments using different approaches.
(A) Two Nat-stimulated ATPases (ouabain—sensitive Na,K-
ATPase and furosernide—sensitive Na-ATPase), with similar
characteristics of those of the two modes of Na extrusion,
were found to be present in basolateral plasma membrane
fractions from guinea—pig [5, 6] and rat 171 kidney proximal
tubular cells. These ATPase activities show different kinetic
patterns in front of changes of ligand concentrations and
incubation conditions [8]. (B) The ouabain—sensitive Na,K-
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ATPase is able to support active Na/K exchange in a prepara-
tion of mostly inside—out vesicles of basolateral plasma mein-
branes from rat kidney cortex cells. The furosemide—sensitive
Na-ATPase is able to support active Na movement in the
absence of K in the same inside—out vesicle preparations [9].
(C) Micromolar quantities of Ca2 in the incubation medium
inhibit partially the Na,K-ATPase activity and the Na move-
ment across the basolateral plasma membrane mediated by the
Na,K-pump. The same amounts of Ca in the incubation
medium increase the Na-ATPase activity and the Na move-
ment mediated by the Na-pump [10, 11].
In spite of all the evidences mentioned above, the existence
of a second Na-pump independent of the Na,K-pump in the
basolateral plasma membrane of mammalian kidney proximal
tubular cells is still a controversial point. In this work, another
approach was utilized to obtain further evidence. If we can
produce a change in the activity of one of the two Na-pumps
without affecting the activity of the other one, we would
strongly support the two Na-pump's hypothesis.
It has been demonstrated that intravenous administration of
an isotonic solution of NaCI in dogs, rats, and Necturus
produces natriuresis, which may be due to either a decrease in
the active component of the Na outfiux from the tubule [12—14]
or an increase in Na backflux from capillary to tubular lumen
along the paracellular pathways 115]. In any case, the natriure-
sis might well imply a change in activity of the mechanisms of
active Na transport. In a previous work (to he published),
using rats fed with a high NaCI diet during a period of four
months, it was found that the furosemide-serisitive Na-ATPase
activity of basolateral plasma membrane fractions, prepared
from rat kidney proximal tubular cells, was increased in 70%
(from 189 10 to 318 19 nmol Pi liberated/mg prot mm),
whereas the Na,K-ATPase activity remained unchanged (1952
82, control membranes and 2013 76 nmol Pi/mg prot . mm,
experimental membranes). This increase in the Na-ATPase
activity was not due to a change in the sensitivity of the enzyme
towards its ligands nor in the behavior of the system in front of
changes of the incubation conditions. In this work, we studied
the effect of feeding rats with a high NaC1 diet on the mecha-
nisms of active Na transport using two different preparations:
outermost kidney cortex slices (rich in proximal tubules) and
inside—out basolateral plasma membrane vesicles prepared
from the same slices. It was found that the Na extrusion
accompanied by Cl and water as well as the oxygen consump-
tion associated to this Na-pump increased in approximately
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70% in the experimental kidney cortex slices. This increase was
also seen in the furosemide—sensitive, active Na uptake (me-
diated by the Na-pump activity) in inside—out vesicles of
basolateral plasma membrane from rat kidney cortex cells. The
Na,K-pump activity did not change in the experimental rats.
Methods
Healthy male rats (25 days old) of the Sprague—Dawley strain
were treated, during a period of four months, as follows: one
group (control) had free access to food and tap water, and
another group (experimental) had free access to food and to a
solution of 0.9% NaCI.
Preparation of kidney slices
The methods used to prepare the tissue, the experimental
protocols, and the physiological solutions employed have been
described in detail elsewhere [4].
Immediately after preparation, the slices were preincubated
with shaking (120 rpm) for three hours in a K-free medium at
0.5°C. During this treatment, the cells took up Na, C1 and
water and lost a considerable quantity of K until equilibrium
was reached. This treatment was followed by a rewarming
period at 25°C, usually for 10 minutes, under different incuba-
tion conditions. Throughout the rewarming period, the incuba-
tion media were gassed with 02-C02 (95:5, vol/vol).
For analysis the slices were dried on filter paper, weighed,
desiccated for 24 hours at 100°C, and reweighed. They were
then shaken for 24 hours in 2 ml! N HNO3, and the Nat, K,
and Cl— concentrations of the resulting extracts were deter-
mined. The cation concentrations were measured in a flame
photometer. C1 was determined by potentiometric titration.
Oxygen consumption by kidney slices
Previously chilled slices (for details see above) were
rewarmed at 25°C under different incubation conditions for 10
minutes, and the oxygen consumption was measured polaro-
graphically with an 02-sensitive Orion electrode. The oxygen
consumption was calculated from the initial slopes for each
experiment and the results are expressed in nl 02 consumed/mg
wet tissue hr.
Isolation of basolateral plasma membranes
The basolateral plasma membrane enriched fractions were
prepared as follows: rats of each group were anesthetized with
ether and immediately killed by decapitation. The kidneys were
removed, decapsulated, and collected in a medium containing
250 mrvi sucrose/20 mi Tris-HCI (pH 7.2)/0.5 mM dithiothrei-
tol!0.2 mivi phenylmethyl—sulfonylfluoride (sucrose/Tris!
DTT/PMSF medium), at 4°C. Outermost slices of the kidney
cortex were homogenized and centrifuged at 4°C using a mod-
ification of the method of Kinsella et al [161. The slices were
homogenized at 4°C with eight strokes at 2500 rpm in an
Eberbach homogenizer with a tight—fitting Teflon pestle in 3
voL/g of tissue of sucrose/Tris!DTT!PMSF medium. The
homogenate (usually 240mg protein) was spun at 1000 xg for 10
minutes and the supernatant saved. The pellet was resuspended
with sucrose/Tris/DTT/PMSF medium and recentrifuged at
1000 xg for 10 minutes. The resulting supernatant was com-
bined with the previous supernatant. This fraction was centri-
fuged at 9500 Xg for 10 minutes. The supernatant and the soft,
lighter upper portion of the pellet were combined and spun at
48000 Xg for 20 minutes. The soft, lighter upper portion of the
pellet was resuspended with a solution of 25 mM Tris-HCI (pH
7.2)! 100 mM mannitol! 2 mivi CaCI2! 1 mrvi MgCI2!l mi'i MnCl2
to a final protein concentration of 4 to 6 mg!ml. This membrane
suspension was kept on ice for 90 minutes and spun at 1400 xg
for 12 minutes. The pellet was resuspended with the same
solution (Tris!mannitol/CaCI2!MgCI2/MnCl2) and re-extracted
again at the same speed. The final pellet was resuspended in a
medium with 25 mivi Tris-HC1 (pH 7.2)/100 mi mannitol to a
final protein concentration of 2 to 4 mg/ml. Five ml aliquot of
this final suspension was layered over a discontinuous sucrose
gradient (10 ml 893 m sucrose and 10 ml 250 mM sucrose/20
mM Tris-HC1, pH 7.2). This gradient was centrifuged at 48000
xg for 20 minutes. At the end of the centrifugation period, the
sucrose gradient was carefully removed by aspiration and the
soft, lighter upper portion of the pellet was resuspended with
250 mM sucrose/20 mrvi Tris-HCI, pH 7.2. This final suspension
was dialyzed for 30 minutes at 4°C against 100 volumes of the
sucrose/Tris medium and re-dialyzed overnight at 4°C against
100 volumes of the same solution. At the end of the dialysis
period this final membrane preparation was assayed for the
presence of inside—out vesicles [91.
Na uptake by the vesicles
The vesicles (about 40 jsg total protein) were preincubated for
2 hours at 0°C in the different media in which they were going to
be incubated to allow the 24Na to reach equilibrium. The media
were complete, except for Mg2, which was added later, to start
the incubation. The Na uptake experiments were carried out
according to the method already described [9]. The Na uptake
by the vesicles is expressed in nmol!mg protein per 0.5 minutes.
Chemicals
ATP, ouabain (strophanthin-G), ethacrynic acid, and Dowex
50W-X8 resin were purchased from the Sigma Chemical Com-
pany (St. Louis, Missouri, USA).
Results
Ion and water movement by the kidney slices
The extracellular space of the slices was determined for all
the incubation conditions used in the present work, as previ-
ously described [4]. The extracellular space for control and
experimental rats was the same (0.25 g/g wet tissue, P not
significant for the different incubation conditions). This value is
similar to that already reported for the same tissue [17, 18] and
was utilized for all the calculations presented in this work.
Figure 1 shows the net movements of ions and water in both
groups of slices rewarmed in a 5 mM K medium in the absence
or presence of 7 mrvi ouabain. The values were calculated as the
difference in cellular contents at the end of the rewarming
period at 25°C for 10 minutes and at the end of the chilling
period at 0°C in a 0K medium. The cellular contents of ions at
the end of the chilling period for control slices were (,amol/g
cellular water): Nat, 142 7, K, 33 4 and C!, 67 5. The
values for experimental slices were: Na, 139 5; K, 35 3
and C1, 68 4. The water content was (g cellular water/g
solids): 2.99 0.04 for control slices and 3.09 0.03 for
experimental slices. It can be seen (Fig. 1A) that, in the absence
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of ouabain, the activation of the Na,K-pump produces a gain of
K by the slices. The gain of K' is similar for experimental and
control slices. This is an indication that the Na,K-pump, which
exchanges Na'4 by K, is unaffected in the experimental group.
This conclusion is confirmed by the fact that the ouabain—sensi-
tive initial net fluxes of K were found to be similar for both
groups of slices: 7.98 0.18 (control) and 8.12 0.22 (exper-
imental) cell ,umol/g solids mm. On the other hand, it can
also be seen in Figure IA that the net Na extruded over the
Na exchanged by K, which is accompanied by an extrusion
of C1 and water, is higher for the experimental rats (P <
0.001). This increased net NaCI and water extrusion in the
experimental rats is even seen when the slices are rewarmed in
the presence of 7 mrvi ouabain (Fig. IB), condition under which
the NaIK exchange is completely inhibited (there is no net K
gain tinder this condition). As shown in Figure 2, even when the
slices are rewarmed in a Kt-free medium with 7 mM ouabain
(Na/K exchange 100% inhibited) there is a similar net Na
extrusion along with Cl and water. This mode of Na extru-
sion is significantly higher (near 70%) for the experimental rats
(P < 0.001). If this increase in the net Na extrusion observed
for the experimental slices is due to an increased activity of the
ouabain-insensitive Na-pump, it should be sensitive to inhibi-
tors of the Na-pump and it should require energy supply from
the cellular metabolism in order to proceed. Three different
approaches were utilized to study these points: I) it has been
demonstrated that the Na' extrusion accompanied by C1 and
water is sensitive to ethacrynic acid [4, 191. Accordingly, both
groups of slices were rewarmed in the OK+ medium in the
—0.80
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Fig. 3. ftfct of the presence of2 mM etliacrynie acid in OK+7 mM
ounhain medium on the cell ion and water movements of control and
experimental slices. The slices were preincubated for three hr at 0°C in
the OK- medium. Values are expressed as mean SE (N = 6). Symbols
are: without ethacrynic acid, (E) control, () experimental; with
ethacrynic acid, (J) control, () experimental.
absence or presence of 2 mrvi ethacrynic acid during 10 minutes.
2) The slices were rewarmed in the OK medium, under anoxia
conditions. 3) The ethacrynic acid—sensitive oxygen consump-
tion was determined for both groups of slices.
Control and experimental slices were rewarmed in the
OK +7 mrvi ouabain medium, a condition under which the
ouabain—sensitive Na/K exchange did not proceed, in the
presence or absence of 2 mM ethacrynic acid for 10 minutes.
For this time of incubation, the cell AlP concentration is
unaffected by this agent (data not shown). Figure 3 shows the
results of this experiment. Notice that for both control and
experimental rats there is a strong inhibition of the net Na
extrusion accompanied by CL and water. This inhibition
reaches, in both cases, a value near 60%. This is an indication
that the increase in the net Na extrusion shown by the
experimental slices is ethacrynic acid—sensitive'.
Control and experimental slices rewarmed in the OK me-
Marl,, et cii
LI
520
Ui C
U)
C)
0
E
C) 0
-1
®D
0)
0
E
U) (I)
-J
U)
-u
0
U)
a)
0
E
Ci11
Na CL H20
C
CA
00a
-J
+ 1 50
* 100
*50
0
—50
- 100
-150
- 100
+ 50
0
—50
—100
—150
B
+ 150
1o0
+ 50
0
-50
— 100
—150
rii + 120+ 0.80 C',D+0.40 0)o 03—0.40 U—0.80
—1.20
Na
+ 0.80
0
+0.40 6
o
—0.40
— 0.80
—1.20
+ 1.20
+0.80
ci)V
+0.40 3(0
0)
o
Co
—0.40 =
0
K' CL H20
Fig. 2. Jon and water movements upon reIvarrning control and experi-
tnenta/ slices jbr 10 rn/n in the OKt +7mM ouabain medium. The slices
were preincubated for 3 hr at 0°C in the OK medium. Values are
expressed as mean si-. (N = 6). Symbols are the same as Figure 1.
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Fig. 1. Ion and water ,novements upon rewarming control and experi-
menial slices for 10 mm in the 5K medium (A) or 5K + 7 mM ouahain
medium (B). The slices were preincubated for three hr at 0°C in the OKt
medium. Values are expressed as mean SE (N = 6). Symbols arc: (D)
controls; () experimentals.
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The inhibitory effect of ethacrynic acid was not complete due to the
short incubation lime. If the experiment is performed for longer
incubation times, the net Na' extrusion, for both groups of slices, is
completely inhibited, but the cell AlP concentration fails significantly
(data not shown).
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a. 5K 693 21 784 23
b. 5K+ouabain 352 15 432 17
c.0K+ouabain 338 14 423 14
d. OK +ouabain + E.A. 253 ÷ 15 268 ÷ 15
(b-a) —341 8 —352 9
(d-c) —85 4 —155 4
a The slices were rewarmed at 25°C in indicated media, after 2 hr of
incubation in a 0K medium at 0°C. The concentrations of ouabain and
ethacrynic acid were 7 m and 2 m, respectively. The values are
expressed as mean SE (N = 6). The SE of the differences were
calculated for paired data.
dium under anoxia conditions (gassing with N2 instead of 02)
were not able to extrude any Nat, Cl or water (data not
shown). This is an indication that the net Na extrusion
accompanied by C1 and water, for control and experimental
slices, is oxygen—dependent and hence, is associated to the
cellular metabolism.
Another way to access the association of the active Na
extrusion in slices with the activity of the Na-pumps, is to
measure the ouabain—sensitive and the ethacrynic acid—sensi-
tive oxygen consumption for both groups of slices. Table 1
shows the oxygen consumption of slices rewarmed in the 5K
medium in the absence and in the presence of 7 mrvi ouabain, or
in the 0K+7 ms'i ouabain medium in the absence and in the
presence of 2 mivi ethacrynic acid. The ouabain—sensitive
oxygen consumption (b-a) is similar for both groups of slices.
This result confirms the conclusion derived from the experi-
ments shown in Figure I, that the Na,K-pump activity is similar
for control and experimental slices. It can also be seen that the
oxygen consumption inhibited by ethacrynic acid (d-c) is higher
(near 80%) for the experimental slices. Under these conditions,
ethacrynic acid only inhibits the Na-pump, and hence, the
oxygen consumption associated to its activity. The inhibition of
the oxygen consumption was higher for the experimental slices.
Accordingly, the activity of the Na-pump is higher for the
experimental slices.
Basolateral plasma membrane enriched fractions
The membrane fractions utilized in this work are very rich in
basolateral plasma membranes. This is indicated by the high
enrichment factor of Na,K-ATPase (specific activity in the
fraction/specific activity in homogenate) known marker for this
membrane. This value, either for control or experimental rats,
was 33 2. Similarly, the enrichment factor of Na-ATPase
(another marker for basolateral plasma membranes [6, 7], for
both preparations, was 30 3. The degree of contamination of
the basolateral plasma membrane fractions with other cellular
membranes (luminal, lysosomal, mitochondrial and endoplas-
mic reticulum membranes) was tested by determining the
enrichment factor of marker enzymes for these membranes. In
all the cases, the enrichment factor was lower than I (data not
shown).
Table 2. Effect of ouabain or furosemide on the Na uptake by
inside—out basolateral plasma membrane vesicles from control (C)
and experimental (E) rats"
NaThptake (nmol/mg
prot 0.5 mm)
a. Na +ATP" 15 1 14 1
b. Na +Mg2 +ATP 35 2 49 2
c. Na +Mg2 +ATP+ouabain 36 3 48 2
d. Na +Mg2 +ATP+furosemide 14 1 13 1
(b-a) 20±2 35±2
(c-a)
(d-a)
21±3
—l 1
342
—l I
° The vesicles were incubated for 0.5 mm at 37°C, in the following
medium (mM): NaCI, 50 with 50 rCi 24Na; tris-HCI (pH 7.2), 10; ATP,
5: sucrose, in enough quantity to obtain an osmolarity of 300 mOsm;
and, according to the experimental design; MgCI2, 5; ouabain (inside the
vesicles), 7; furosemide (outside the vesicles), 2. Values expressed as
mean SE (N = 10).
The passive Na uptake values were similar in the absence or
presence of 2 mat furosemide or 7 mM ouabain.
Na uptake by the vesicles
Slice preparations have great limitations arising mainly from
diffusion delays in their extracellular space. This fact makes
controversial the interpretation of the results. To avoid this
problem, we prepared inside—out basolateral plasma membrane
vesicles from both groups of kidney cortex slices and studied
the active Na uptake by these preparations. Since the Na-
pump of the basolateral plasma membranes needs to see Mg2,
Na and ATP at the cytoplasmic face in order to work [9], the
inside—out vesicle preparation is ideal to study the active
transport of Na by the Na-pump. In a previous work (to be
published) we evaluated the sidedness of the vesicles present in
this preparation. The basolateral plasma membrane fraction, for
both control and experimental rats, consists of 72 3%
inside—out vesicles. The intravesicular volume, for both prepa-
rations estimated from passive Na uptake values at equilib-
rium, was approx. 1.7 pd/mg protein, a value similar to that
already reported [91. The vesicles were incubated for 0.5 mm
and then passed through the ion exchange resin columns. The
active Na uptake was determined as the difference in Na
uptake in the presence of Mg2 and the Na uptake in the
absence of Mg2 (passive Na uptake). The activity of the
Na-pump was assayed in the presence or absence of 2 mM
furosemide in the incubation medium2 or 7 mat ouabain inside
the vesicles3. In all the cases, the Na uptake values were
corrected for the unspecific Na binding [9]. The results of
these experiments, for control and experimental vesicles, are
shown in Table 2. Notice that the active Na uptake (b-a) for
the experimental slices was higher in around 70% than the
2 The Na extrusion accompanied by Cl and water is also sensitive
to furosemide [191. In this experiment, ethacrynic acid was not utilized
because of its high ability to bind the ion exchange resin used to
eliminate the Na of the incubation medium [9]. Furosemide does not
bind the resin and hence it was utilized for these studies.
Vesicles containing ouabain were obtained by carrying out all the
membrane purification procedures in the presence of 7 mM ouabain.
Table 1. Oxygen consumption of outermost kidney cortex slices from
control (C) and experimental (E) rats incubated under different
conditions"
Incubation medium (C)
nl 02/mg wet tissue ' hr
(E)
Incubation conditions (C) (E)
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uptake of the control slices (P < 0.001). In both cases, the
active Na* uptake was insensitive to ouabain (c-a) and com-
pletely inhibited by furosemide (d-a). The activity of the Na,K-
pump in the vesicles, measured as the ouabain—sensitive, K -
dependent Na uptake, was found to be similar for control and
experimental preparations (data not shown).
It is important to mention that the active Na uptake by the
vesicles, either control or experimental, seen in the presence of
Mg2 +ATP could be due to an ATP+Mg2tdependent Na
binding. If this were the case, why does this binding not occur
in the presence of furosemide (Table 2, d-a)? Furthermore, if
the vesicles are incubated with Mg2 +ATP for longer periods
of time, they eventually break (maybe because the Na-pump
moves Na accompanied by Cl and water) and their Na
content drops to values lower than the passive equilibrium
values, approaching the unspecific Na binding value of 9.5
nmol/mg protein.
Discussion
The effect of feeding rats with a high NaCI diet on the active
mechanisms of Na extrusion of kidney proximal tubular cells
was assessed in the present work. The activity of the Na,K-
pump and the Na-pump was evaluated in two different prepa-
rations: outermost kidney cortex slices and inside—out basolat-
eral plasma membrane vesicles prepared from the same slices.
Whereas the Na,K-pump activity (Fig. 1 and Table I) did not
change with the experimental treatment, the Na-pump activity
(Figs. 1—3) and the oxygen consumption associated to this
activity (Table I) were increased in about 70% with the treat-
ment. The active Na uptake in inside—out basolateral plasma
membrane vesicles, mediated by the activity of the Na-pump,
that is, the furosemide—sensitive, Mg24 +ATP-dependent, Na
uptake, is also increased (near 70%) with the experimental
treatment (Table 2). The increase in Na-pump activity parallels
the results obtained in a previous work (to be published), where
it was found an increase of the Na-ATPase activity of basolat-
eral plasma membranes from kidney proximal tubular cells of
experimental rats, without any modification of the Na,K-
ATPase activity.
The physiological meaning of the present results is not yet
clear. It has been demonstrated that intravenous administration
of an isotonic solution of NaCI in dogs, rats, and Necturus
produces natriuresis as a consequence of a decreased net
proximal tubular sodium reabsorption [12—141. Several hypoth-
eses have been raised to try to explain this decreased sodium
reabsorption: 1) a natriuretic factor, which, by inhibiting the
Na,K-AlPase activity, would decrease the active component
of the Na outfiux from the tubule [20]; and 2) increase in the
passive component of Na4 backfiux from capillary to tubular
lumen, along the paracellular pathways 1151.
Chronic inhibition of the Na,K-pump activity by the natri-
uretic factor could produce a drastic change in the cell Na
concentration, which in turn could affect the cells in terms of
producing more Na-pumps or to increase the turnover of the
already existent Na-pumps in order to try to compensate the
inhibition of the Na,K-pump. The fact that we found no changes
in the Na,K-pump activity, nor in the Na,K-ATPase activity of
the experimental rats can be explained by the absence or
inactivation of the natriuretic factor (if it indeed exists) in the
kidney cortex slice preparations and by its absence in the
inside—out membrane vesicle preparations. On the other hand,
since the Na-pump is considered to be a control mechanism of
cellular volume 14—11], the increase in Na-pump activity in rats
fed with a high NaCI-diet might well be related to the extraor-
dinary ability that kidney proximal tubular cells possess to
regulate their volume.
The present results represent a strong evidence in favor of the
existence of two Na-pumps in the basolateral plasma mem-
branes of rat kidney proximal tubular cells. The fact that the
increase in Na-pump activity in the experimental kidney cortex
slice preparations (Figs. 1—3) parallels the results obtained with
the experimental inside—out vesicles (Table 2) and the results
obtained with the Na-ATPase studies (to be published) is a
demonstration that the chronic ingcsta of an isotonic NaCI
solution produces an increase in the activity of the mechanism
responsible of the Na extrusion, accompanied by Cl and
water present in rat kidney proximal tubular cells. These results
can he explained in several ways: 1) more Na-pumps are
present in the basolateral plasma membranes of experimental
rats; 2) the turnover of the Na-pump is increased by the
experimental treatment; and 3) the affinities of the system to its
ligands, as well as its optimal activity for the incubation
conditions, are altered in the experimental rats. It is obvious
that the results presented in this work cannot choose satisfac-
torily between any of the already mentioned possibilities.
However, in a previous work (to be published), we have found
that the affinities of the Na-ATPase for its ligands and its
behavior in front of changes of the incubation conditions did not
change in the experimental rats. Accordingly, since the Na-
ATPase is the biochemical expression of the Na-pump, we can
disregard the latter possibility.
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